The development of gene expression systems for filamentous fungi.
Filamentous fungi have been used for decades in the commercial production of enzymes, antibiotics, and specialty chemicals. Traditionally, improving the yields of these products has involved either mutagenesis and screening or modification of fermentation conditions. Generally, selective breeding of strains has not been successful, because most of the commercially important fungal species lack a sexual cycle. For a few species, strain improvements have been made possible by employing the parasexual cycle for genetic crosses (30). The recent development of DNA-mediated transformation systems for several industrially important fungal species has spawned a flurry of research activity directed toward the development of gene expression systems for these microorganisms. This technology is now a viable means for novel and more directed approaches to improving existing fungal strains which produce enzymes or antibiotics. In addition, fungal expression systems are now being tested for the production of heterologous gene products such as mammalian pharmaceutical proteins. The goal of this review is to present a summary of the gene expression systems which have recently been developed for some filamentous fungi of commercial importance. To insure that the most recent developments are presented we have included data from not only scientific papers, but also from personal communications, abstracts, symposia, and our own laboratory.